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Overview of U.S. MICAST Experiments
◮ Two space samples:
MICAST6 and MICAST7
◮ Directional solidification from monocrystalline seed
◮ Al-7 wt pct Si alloy (hypoeutectic)
◮ Nominally constant gradient for each
◮ Two solidification rates in each























◮ Investigate influence of gravity on




◮ Selection mechanisms in transitions























MICAST 6 and 7
◮ MICAST 6: slow (5 µm/s) then fast (50 µm/s)






















Sample 1: Solidification Conditions vs. Time
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gradient at nominal liquidus
mean gradient across nominal mushy zone



































































Sample 1: Microstructure Sample Locations



























































New Microstructural Analysis Technique
Input:
Output:
◮ Allows determination of cruciform orientation
◮ Applies to each cruciform






















Transverse Section M6-2: Terrestrial Seed
Portion













































































































































































































































































































































































Survey of Transverse Sections



































































Survey of Longitudinal Sections





































◮ Experiment performed during crew sleep.
◮ Sample held fixed, furnace is moved.
◮ Minimal acceleration is critical.






















Sample 2 (M7): Appearance After Crucible
Removal
◮ Evidence of metal-crucible reactions.






















Early Survey of Transverse Sections
gradient G = 28–30 K/cm






















Micromilling for 3-D Reconstruction
◮ Micromilling
◮ 5 micron spacing
◮ optical microscopy at
high magnification
◮ Stacked to obtain 3-D
structure
























New Image Analysis Technique
◮ For reconstructing 3-D structures
need high-quality images
◮ Micromilling causes severe artifacts
◮ Developed new hybrid wavelet-FFT identification
and removal of machining scratches.














































◮ Micromilling of most of the sample in alternating
transverse and longitudinal orientations.
◮ 3D reconstruction of microstructure
◮ Complete characterization of dendrite geometry
◮ Usual average PDAS based on number per unit area
◮ Histograms based on distances to centers of all other
dendrites (1st neighbor distance, 2nd neighbor
distance, etc.)























◮ Analysis of both ISS samples is
progressing
◮ Matching terrestrial experiments
done
◮ Several new image-processing
techniques developed to gain
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